Relation between variations in the phenotypic expression of an unstable hemoglobin disorder (hemoglobin Zürich) and carboxyhemoglobin levels.
Longitudinal studies in a group of 15 asymptomatic subjects with hemoglobin Zürich from two unrelated families indicated marked variation in the clinical and hematologic expression of the hemoglobinopathy, even within the same family. Carbon monoxide bound to normal hemoglobin stabilized the molecule when exposed to a variety of denaturing procedures. The marked increase in the affinity of hemoglobin Zürich for carbon monoxide, approximately 65 times that of normal hemoglobin, led to a study of carboxyhemoglobin levels in smoking and nonsmoking subjects with hemoglobin Zürich and their relation to the phenotypic expression of the hemoglobinopathy. The carboxyhemoglobin content in whole blood from persons with hemoglobin Zürich ranged from 3.9 to 6.7 percent in nine nonsmokers and from 9.8 to 19.7 percent in six smokers. Rates of hemolysis as determined by values for hematocrit, reticulocyte count, and haptoglobin and hemopexin levels were less in smokers than in nonsmokers. Also, rates of Heinz body formation in intact red cells and isopropanol-induced precipitation of the abnormal hemoglobin in hemolysates were less in smokers than in non-smokers. These observations suggest that variability in the phenotypic expression of hemoglobin Zürich is a post-translation event secondary to stabilization of the abnormal hemoglobin by carbon monoxide.